Ca2+ dependency of serotonin and dopamine release from CNS slices of chronically isolated rats.
Much evidence points to a significant involvement of the classical neurotransmitters 5-HT and DA in affective disorders with possible changes in different structures of the CNS and also at different levels of the signal transduction chain, i.e., receptor, synthesis, uptake or release. We have used chronic isolated housing as an animal model of depression. These isolated rats enabled the study of KCl-induced release of 5-HT and DA from nucleus accumbens, prefrontal cortex and hippocampal slices. The following questions were addressed: first, if there is a change in the depolarization dependent release of DA and 5-HT from these CNS structures, and second, if the release is through the classical exocytotic mechanism. A significant increase in KCl stimulated release of 5-HT was observed in chronically isolated animals when compared to controls. 5-HT release was completely abolished from controls or isolated animals, when slices were incubated with Krebs containing zero Ca2+/10 mM Mg2+, the inorganic Ca2+ channel blockers, Cd2+ or Ni2+ and the calmodulin inhibitor, trifluoperazine. The organic Ca2+ channel blockers nifedipine and D-600 were less effective in inhibiting the stimulated 5-HT release. KCl stimulated DA release was only significantly increased from hippocampus slices, of isolated, but not control animals. This release was also highly Ca2+-dependent. The basal release of DA and 5-HT was similar in control and isolated animals and was not affected by the Ca2+ channel antagonists. The results suggest that extracellular Ca2+-dependent release of 5-HT and, to a lesser degree, of DA, is increased in this chronic animal model of depression in several CNS structures.